Permutation  2

Nottingham County was known throughout the land for conducting the most unusual magical tournament.  Every year the head witch cast a spell on the queen’s 29 horses so that they could talk.  Then, the horses chose from the 24 princesses who would have the honor of riding them in the tournament.  Each horse randomly chose a princess, but the choosing went by the size of the horse (biggest choosing first).  What is the probability that the tallest princess got the biggest horse, the second tallest princess got the second biggest horse, and the third tallest princess got the third biggest horse, and the fourth tallest princess got the fourth biggest horse?

Variation. Ross & Kilbane, 1997

Combination 1

The Debutante Formal is coming up but they have had some difficulty with committee assignments.  There are 27 debutantes that need to be on a committee.  Some of the committee assignments will not be filled, since there are 31 possible committee assignments.  The favorite assignments are the 8 on the centerpiece committee.  Normally the committee head would pick the committee member by drawing names from a hat, but there is a problem.  There are 8 of the founding families (who contribute the most money) that have daughters participating and feel that their daughters should be treated especially well.  The new policy is to treat all debutantes the same, but some of the founding families have threatened to withdraw funding.  The resolution is to have all of the debutantes choose their own committee assignments randomly from a hat.  But, to appease the founding families, their daughters get to choose first from all of the possible committee assignments.  What is the probability that the 8 debutantes on the centerpiece committee are the 8 debutantes belonging to the founding families?

8/31 * 7/30 * 6/29 * 5/28 * 4/27 * 3/26 * 2/25 * 1/24

Explanation: The first debutante has 8 out of 31 chances of getting a centerpiece committee assignment. If she gets it, the next debutante has a 7 out of 30 changes of getting one of the remaining centerpiece committee assignments, etc. Each of these probabilities is multiplied together to find the net probability for all 8 debutantes to succeed in joining the centerpiece committee.
Ross & Kilbane, 1997

+/-

The Debutante Formal is coming up but they have had some difficulty with committee assignments.  There are 27 debutantes that need to be on a committee.  Some of the committee assignments will not be filled, since there are 31 possible committee assignments.  The favorite assignments are the 8 on the centerpiece committee. Even though 8 of the founding families (who contribute the most money) have daughters participating and feel that their daughters should be treated especially well, the new policy is to treat all debutantes the same. So the head of the centerpiece committee has decided to choose 8 of the 27 debutantes by drawing their names from a hat. What is the probability that the committee head will choose the 8 daughters of the founding families?

8/27 * 7/26 * 6/25 * 5/24 * 4/23 * 3/22 * 2/21 * 1/20

AT LEAST ONCE 1

The owner of the Autowreck Garage has a plan to fix the management problems he has been having.  The Autowreck Garage deals with cars that have been badly wrecked, so has a 3/4 chance of fixing any car and a 1/4 chance of not being able to fix it. One day, the mechanics are working on 7 cars.  The owner wants an excuse to fire the manager so he sets a hard challenge — to have all of the badly wrecked cars fixed.  That is, the manager will be fired if any one of the cars is not fixed.  What is the probability that at least one of the cars being worked on cannot be fixed?

1 – [(3/4)^7]

Explanation: There are two possibilities here that are mutually exclusive. One possibility is that all cars can be repaired [with probability (3/4)^7], and the other possibility is that at least one car cannot be repaired. The probabilities of these two mutually exclusive possibilities must add up to 1 (which is the same as a 100% chance). Therefore, the probability that at least one car cannot be repaired is equal to 1 minus the probability that all cars can be repaired, which is equal to 1 – [(3/4)^7].

+/+

The owner of the Autowreck Garage has a plan to fix the management problems he has been having.  The Autowreck Garage deals with cars that have been badly wrecked, so has a 5/6 chance of fixing any car and a 1/6 chance of not being able to fix it.  One day, the mechanics are working on 7 cars.  The owner wants to fire the manager so he sets a hard challenge — to have all of the badly wrecked cars fixed.  That is, the manager will be fired if any one of the cars is not fixed.  What is the probability that at least one of the cars being worked on cannot be fixed?

AT LEAST ONCE 2

Lucy the magician has figured out a way to weight quarters such that there is a 2/3 chance of getting heads when each quarter is flipped. She does a magic trick where she tells people that she makes them land on heads if she wills them to. However, the magic trick is rarely successful with adults, who tend to guess that the quarters have been altered from their original state. Young children, though, are a perfect audience. At a birthday party, each of 5 children flips a coin. What is the probability at least one of 5 flipped quarters will land on tails?

0/0

At Casino Night at a small town’s Rotary Club, three locals are playing a game that involves rolling a 6-sided die three times. The goal of the game is to get at least one 5 or 6 from the three die rolls. If this is achieved, the player will receive all of the money at the center of the table. If others also roll a 5 or 6 between the three rolls, then the money is split evenly between those winners. Alice has lost $50 dollars in the last hour, and she is desperately hoping to roll a 5 or 6 between her three rolls. What is the chance that at least one of her die rolls is a 5 or 6?

1 – [(4/6)^3]

My own example.
